
CERTIFICATION OF TRANSLATION 

I, Kvune-ae Lee, an employee of Y.P. LEE, MOCK & PARTNERS of Cheonghwa Bldg., 
1571-18 Seocho-dong, Seocho-gu, Seoul, Republic of Korea, hereby declare under 
penalty of perjury that I understand the Korean language and the English language; that I 
am fully capable of translating from Korean to English and vice versa; and that, to the best 
of my knowledge and belief, the statement in the English language in the attached 
translation of Korean Patent Ad plication No, 10-2002-00511S7 consisting of 19 pages, 
have the same meanings as the statements in the Korean language in the original 
document, a copy of which I have examined. 

Signed this 8th day of February ?QQ<5 



J 



ABSTRACT 



[Abstract of the Disclosure] 

A water-soluble, antimicrobial active polymer and an ink composition comprising 
the same are provided. The polymer is prepared by coupling an antimicrobial active 
compound to a branch of polyvinylalcohol and provides excellent antimicrobial effect 
without affecting the properties of the ink composition comprising the polymer. The 
polymer is added to the ink composition in an amount of 1 to 10 parts by weight based 
on 100 parts by weight of the ink composition. The ink composition provides extended 
storage stability due to no coagulation, good antimicrobial effect even in a printed 
picture, and no irritation to human skin. 

[Index Words] 

Polyvinylalcohol, 3-aminopropyltriethoxysilane, 
3-(2-aminoethyl)aminopropyltrimethoxysilane 
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SPECIFICATION 



[Title of the Invention] 

5 Watersoluble polymer antibiotic agent and ink composition comprising the same 

[Detailed Description of the Invention] 
[Object of the Invention] 

[Technical Field of the Invention and Related Art prior to the Invention] 

10 The present invention relates to a water-soluble, antimicrobial active polymer, 

and more particularly, to a water-soluble polymer with antimicrobial activity, resulting 
from introducing an antimicrobial active compound into a water-soluble polymer. The 
present invention also relates to an ink composition comprising the water-soluble, 
antimicrobial active polymer. 

15 Generally, antimicrobial agents are applied to products that have frequent 

contact with water such as fibers, shoes, sponge gourds, and medical goods. Such 
antimicrobial agents are designed to have washing resistance or water-insoluble 
characteristic in order to maintain antimicrobial effects. For this reason, such 
antimicrobial agents had not been applied to water-soluble ink compositions. 

20 Ink compositions comprise a colorant, a solvent and an additive. When stored 

for a long duration, ink properties and storage stability of ink compositions deteriorate 
due to reproduction and growth of bacteria in the ink. For this reason, an antimicrobial 
agent is separately added to ink compositions. Conventionally, organic compounds 
such as 1 ,2-benzisothiazolin-3-one (BIT) and methyl 2-benzimidazole carbamate 

25 (Carbendazim) are widely used as antimicrobial and preserving agents. They are 
separately added to ink compositions in an amount of 0.05-0.5% by weight for the 
purpose of extended storage duration. However, a nozzle is easily clogged due to ink 
coagulation and the homogeneity of ink droplets cannot be easily secured. 
Furthermore, when human skin is in contact with such ink compositions, skin irritation 

30 may occur. Therefore, handling property is deteriorated. Meanwhile, in case of using 
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another antimicrobial agents with lower antimicrobial activity to overcome these 
problems, extended storage stability is decreased. Furthermore, it is difficult to select 
dyes or pigments which are well compatible with such antimicrobial agents. As a result, 
an optimal color quality cannot be easily accomplished. 



[Technical Goal of the Invention] 

The present invention provides a water-soluble polymer with excellent 
antimicrobial activity and storage stability. When added to an ink composition, the 
water-soluble polymer does not adversely affect physical properties of the ink 
10 composition. 

The present invention also provides an ink composition comprising the 
water-soluble polymer. 

[Structure and Operation of the Invention] 
15 In accordance with an aspect of the present invention, there is provided a 

water-soluble, antimicrobial active polymer represented by the formula 1 : 
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Formula 1 




wherein: 



20 



n and m are the number of repeated units, n is 0.7-0.95 and m is 0.05-0.3 
provided that n+m=1; and 

Ri is a silane derivative represented by the formula 2: 



Formula 2 
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0 0 0R 4 

II II H I 
C — R 2 — C — N — R 3 — Si — 0R 5 



Re 

wherein: 

R 2 is alkyl of 1-30 carbon atoms, heteroalkyl of 1-30 carbon atoms, aryl of 6-20 
carbon atoms, arylalkyl of 6-20 carbon atoms, heteroaryl of 6-30 carbon atoms, or 
5 heteroarylalkyl of 6-30 carbon atoms, each of which is unsubstituted or substituted with 
halogen, hydroxyl, nitro, cyano, amino, amidino, hydrazine, hydrazone, carboxylic acid 
or a salt thereof, sulfonic acid or a salt thereof, phosphoric acid or a salt thereof, alkyl of 
1-20 carbon atoms, alkenyl, alkynyl, heteroalkyl of 1-20 carbon atoms, aryl of 6-20 
carbon atoms, arylalkyl of 6-30 carbon atoms, heteroaryl of 6-30 carbon atoms, or 
10 heteroarylalkyl of 6-30 carbon atoms; 

R 3 is alkyl of 1-12 carbon atoms, alkenyl or alkynyl of 1-12 carbon atom, or 
heteroalkyl of 1-12 carbon atoms, each of which is unsubstituted or substituted with 
halogen, hydroxyl, nitro, cyano, amino, amidino, hydrazine, hydrazone, carboxylic acid 
or a salt thereof, sulfonic acid or a salt thereof, phosphoric acid or a salt thereof, alkyl of 
15 1-20 carbon atoms, alkenyl, alkynyl, heteroalkyl of 2-20 carbon atoms, aryl of 6-20 
carbon atoms, arylalkyl of 6-30 carbon atoms, heteroaryl of 6-30 carbon atoms, or 
heteroarylalkyl of 6-30 carbon atoms; 

R 4 and R 5 are independently hydrogen, or alkyl of 1-5 carbon atoms; and 

R 6 is hydrogen, hydroxyl, or alkoxyl of 1-5 carbon atoms. 
20 According to specific embodiments of the present invention, the silane derivative 

of the formula 2 is a compound represented by the formula 3: 

Formula 3 

O O OC 2 H 5 

II II H I 

C — CH 2 CH 2 CH 2 CH 2 — C — N — CH 2 CH 2 CH 2 — Si OC 2 H 5 

OC 2 H 5 



4 



10 6: 



The silane derivative of the formula 2 is a compound represented by the formula 



Formula 4: 



O O OC 2 H 5 

II II H I 

-C X — N — CH 2 CH 2 CH 2 — Si — OC 2 H 5 

/ \ OC 2 H 5 



5 The silane derivative of the formula 2 is a compound represented by the formula 

5: 

Formula 5 

O O NHC 2 H 5 OCH 3 

C — CH 2 CH 2 CH 2 CH 2 — C — N — CH 2 CHCH 2 Si OCH 3 

OCH3 

The silane derivative of the formula 2 is a compound represented by the formula 



Formula 6 



O O NHC 2 H 5 OCH 3 

II II H I I 

,C — N — CH 2 CHCH 2 Si — OCH 3 

/ \ ° CH ' 



According to another aspect of the present invention, there is provided an ink 
composition comprising the water-soluble, antimicrobial active polymer of the present 
15 invention in an amount of 1 to 10 parts by weight. 

Hereinafter, the present invention will be described in more detail. 

The water-soluble, antimicrobial active polymer of the present invention is 
obtained by introducing a silane derivative with excellent antimicrobial activity into a 
branch of a polyvinylalcohol which is used as a wetting agent or a thickening agent in a 
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water-soluble ink. Unlike a conventional antimicrobial agent which is separately added 
to an ink composition, the water-soluble, antimicrobial active polymer is added to an ink 
composition as a moiety of the polyvinylalcohol. Therefore, the water-soluble, 
antimicrobial active polymer provides a water-soluble ink with excellent antimicrobial 
5 activity without affecting the properties of a water-soluble ink. 

The silane derivative of the formula 2 has at least two hydroxyl or alkoxyl groups. 
It can be obtained via the formation of an amide bond between a dicarboxylic acid and 
3-aminopropyltriethoxysilane, 3-aminopropyltrihydroxysilane, 
3-(2-aminoethyl)aminopropyltrihydroxysilane, or 

10 3-(2-aminoethyl)aminopropyltriethoxysilane. The dicarboxylic acid as used herein has 
a substituted or unsubstituted alkyl of 1-30 carbon atoms, a substituted or unsubstituted 
heteroalkyl of 1-30 carbon atoms, a substituted or unsubstituted aryl of 6-20 carbon 
atoms, a substituted or unsubstituted arylalkyl of 6 to 30 carbon atoms, a substituted or 
unsubstituted heteroaryl of 6-30 carbon atoms or a substituted or unsubstituted 

15 heteroarylalkyl of 6-30 carbon atoms. 

The water-soluble, antimicrobial active polymer of the present invention is 
obtained by reacting polyvinylalcohol with the antimicrobial active silane derivative of 
the formula 2. As a result, the antimicrobial active silane derivative is introduced into a 
branch of the polyvinylalcohol. The silane derivative as used herein is generally used 

20 as an antimicrobial agent, a wetting agent and a surfactant. It is mainly used as a 
surface cleaning solution. In particular, it is known to have an excellent antimicrobial 
activity. 

The term, "alkyl" as used herein refers to a straight or branched chain group of 
1-30 carbon atoms, preferably a straight or branched chain group of 1-20 carbon atoms, 
25 and more preferably a straight or branched chain group of 1-12 carbon atoms. 
Examples of the alkyl include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, t-butyl, pentyl, isoamyl, hexyl, heptyl, octyl, nonyl, decyl and dodecyl. One 
or more hydrogen atoms on the alkyl may be substituted by halogen, hydroxyl, nitro, 
cyano, amino, amidino, hydrazine, hydrazone, carboxylic acid or a salt thereof, sulfonic 



acid or a salt thereof, phosphoric acid or a salt thereof, alkyl of 1-20 carbon atoms, 
alkenyl, alkynyl, heteroalkyl of 1-20 carbon atoms, aryl of 6-20 carbon atoms, arylalkyl 
of 6-30 carbon atoms, heteroaryl of 6-30 carbon atoms, or heteroarylalkyl of 6-30 
carbon atoms. 

5 The term, "alkenyl" or "alkynyl" as used herein refers to a straight or branched 

chain group containing a carbon-carbon double bond or triple bond in a central portion 
or one end of the alkyl as defined in the above. Examples of such groups include 
ethylene, propylene, butylene, hexylene and acetylene. 

The term, "heteroalkyl" as used herein refers to a straight or branched chain 

10 group containing nitrogen, sulfur, oxygen or phosphorus in the alkyl as defined in the 
above. Examples of the heteroalkyl include methoxy, ethoxy, propoxy, butoxy and 
t-butoxy. Examples of the heteroalkyl having a substituted group include a haloalkoxy 
compound such as fluoromethoxy, chloromethoxy, trifluoromethoxy, trifluoroethoxy, 
fluoroethoxy and fluoropropoxy. One or more hydrogen atoms on the heteroalkyl may 

15 be substituted by halogen, hydroxyl, nitro, cyano, amino, amidino, hydrazine, hydrazone, 
carboxylic acid or a salt thereof, sulfonic acid or a salt thereof, phosphoric acid or a salt 
thereof, alkyl of 1-20 carbon atoms, alkenyl, alkynyl, heteroalkyl of 2-20 carbon atoms, 
aryl of 6-20 carbon atoms, arylalkyl of 6-30 carbon atoms, heteroaryl of 6-30 carbon 
atoms, or heteroarylalkyl of 6-30 carbon atoms. 

20 The term, "aryl" as used herein, which is used alone or in combination, refers to 

an aromatic compound of 6-20 carbon atoms containing one or more rings. The rings 
may be attached to each other as a pendant group or may be fused. The aryl is an 
aromatic compound such as phenyl, naphthyl, tetrahydronaphthyl, indane, and biphenyl. 
Preferable aryl is phenyl or naphthyl. The aryl may have a substituent such as 

25 hydroxyl, halo, haloalkyl, nitro, cyano, alkoxy and lower alkylamino. One or more 
hydrogen atoms on the aryl may be substituted by halogen, hydroxyl, nitro, cyano, 
amino, amidino, hydrazine, hydrazone, carboxylic acid or a salt thereof, sulfonic acid or 
a salt thereof, phosphoric acid or a salt thereof, alkyl of 1-20 carbon atoms, alkenyl, 
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alkynyl, heteroalkyl of 1-20 carbon atoms, aryl of 6-20 carbon atoms, arylalkyl of 6-30 
carbon atoms, heteroaryl of 6-30 carbon atoms, or heteroarylalkyl of 6-30 carbon atoms. 

The term, "arylalkyl" as used herein refers to a lower alkyl, for example methyl, 
ethyl and propyl appended to the aryl as defined in the above. Examples of the 
5 arylalkyl include benzyl and phenylethyl. One or more hydrogen atoms on the arylalkyl 
may be substituted by halogen, hydroxyl, nitro, cyano, amino, amidino, hydrazine, 
hydrazone, carboxylic acid or a salt thereof, sulfonic acid or a salt thereof, phosphoric 
acid or a salt thereof, alkyl of 1-20 carbon atoms, alkenyl, alkynyl, heteroalkyl of 1-20 
carbon atoms, aryl of 6-20 carbon atoms, arylalkyl of 6-30 carbon atoms, heteroaryl of 

10 6-30 carbon atoms, or heteroarylalkyl of 6-30 carbon atoms. 

The term, "heteroaryl" as used herein refers to a monovalent monocyclic or 
bicyclic aromatic compound of 6-30 carbon atoms containing one, two or three hetero 
atoms selected from N, O, P or S. Examples of the heteroaryl include, but are not 
limited to, thienyl, benzothienyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinolinyl, 

15 quinoxalinyl, imidazolyl, furanyl, benzofuranyl, thiazolyl, isoxazolyl, benzisoxazolyl, 
benzimidazolyl, triazolyl, pyrazolyl, pyrolyl, indolyl, 2-pyridonyl, 4-pyridonyl, 
N-alkyl-2-pyridonyl, pyrazynonyl, pyridazynonyl, pyrimidinonyl, oxazolonyl, and N-oxide 
thereof (for example, pyridyl N-oxide, quinolynyl N-oxide) and quaternary salt thereof. 
One or more hydrogen atoms on the heteroaryl may be substituted by halogen, hydroxyl, 

20 nitro, cyano, amino, amidino, hydrazine, hydrazone, carboxylic acid or a salt thereof, 
sulfonic acid or a salt thereof, phosphoric acid or a salt thereof, alkyl of 1-20 carbon 
atoms, alkenyl, alkynyl, heteroalkyl of 1-20 carbon atoms, aryl of 6-20 carbon atoms, 
arylalkyl of 6-30 carbon atoms, heteroaryl of 6-30 carbon atoms, or heteroarylalkyl of 
6-30 carbon atoms. 

25 The term, "heteroarylalkyl" as used herein refers to a lower alkyl group appended 

to the heteroaryl as defined in the above. One or more hydrogen atoms on the 
heteroarylalkyl may be substituted by halogen, hydroxyl, nitro, cyano, amino, amidino, 
hydrazine, hydrazone, carboxylic acid or a salt thereof, sulfonic acid or a salt thereof, 
phosphoric acid or a salt thereof, alkyl of 1-20 carbon atoms, alkenyl, alkynyl, 
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heteroalkyl of 1-20 carbon atoms, aryl of 6-20 carbon atoms, arylalkyl of 6-30 carbon 
atoms, heteroaryl of 6-30 carbon atoms, or heteroarylalkyl of 6-30 carbon atoms. 

The ink composition of the present invention comprises the water-soluble, 
antimicrobial active polymer of 1 to 10 parts by weight based on 100 parts by weight of 
5 the ink composition. If the content of the polymer is 1 part by weight or less, desired 
antimicrobial effect cannot be accomplished. On the other hand, if it exceeds 10 parts 
by weight, properties of the ink composition are adversely affected. 

The ink composition of the present invention comprises a colorant, an aqueous 
medium, and a dispersing agent. Generally, polyvinylalcohol is used as a dispersing 

10 agent. The water-soluble polymer of the present invention acts as an antimicrobial 
agent in addition to as a dispersing agent. The ink composition may further comprise 
one or more dispersing agents (referred to as "secondary dispersing agent", hereinafter) 
except for the polyvinylalcohol to secure dispersibility or storage stability of the colorant. 
Although there are no particular limitations on the secondary dispersing agent, it is 

15 preferable to use dispersing agents with simple structure and low molecular weight in 
terms of physical properties and storage stability of the ink composition. Examples of 
the secondary dispersing agent include, but are not limited to, polyvinylalcohol (PVA), 
cellulosics, ethylene oxide modified phenol, ethylene oxide/propylene oxide polymer, a 
sodium polyacrylate solution (TEGO, disperse 71 5W), a modified polyacryl resin 

20 solution (TEGO, disperse 735W), solution of an alkylol ammonium salt of a low 
molecular weight polycarboxylic acid polymer (BYK-Chemie, Disperbyk), solution of an 
alkylol ammonium salt of polyfunctional polymer (BYK-Chemie, Disperbyk-181) or a 
mixture thereof. A high molecular weight dispersing agent such as a block copolymer 
may also be used. 

25 In the ink composition of the present invention, an aqueous medium is used as a 

solvent. The aqueous medium is water alone or water in combination with one or more 
organic solvents. The organic solvent is present in an amount of 5 to 50 parts by 
weight based on 100 parts by weight of the ink composition. The content of water and 
organic solvent depends on various factors, for example viscosity, surface tension, and 



drying speed of the ink composition. The content may also vary depending on a 
printing method and type of a substrate on which the ink is printed. 

Examples of the organic solvent mainly used in the aqueous medium include 
alcohol such as methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl 
5 alcohol, sec-butyl alcohol, t-butyl alcohol, and isobutyl alcohol; ketones such as acetone, 
methylethyl ketone, and diacetone alcohol; ester such as ethyl acetate and ethyl lactate; 
polyhydric alcohol such as ethyleneglycol, diethyleneglycol, triethyleneglycol, 
propyleneglycol, butyleneglycol, 1 ,4-butanediol, 1 ,2,4-butanetriol, 1 ,5-pentanediol, 
1,2,6-hexanetriol, hexyleneglycol, glycerol, glycerol ethoxylate, and trimethylolpropane 

10 ethoxylate; lower alkyl ether such as ethyleneglycol monomethyl ether, ethyleneglycol 
monoethyl ether, diethyleneglycol methyl ether, diethyleneglycol ethyl ether, 
triethyleneglycol monomethyl ether, and triethyleneglycol monoethyl ether; 
nitrogen-containing compound such as 2-pyrrolidone and N-methyl-2-pyrrolidone; and 
sulfur-containing compound such as dimethyl sulfoxide, tetramethylenesulfone and 

15 thioglycol. 

The ink composition of the present invention may further comprise an additive 
such as a viscosity modifier, a surfactant, a storage stabilizer, a wetting agent and a 
metal oxide. 

The viscosity modifier acts to modify viscosity in order to maintain a smooth 
20 jetting of the ink. Examples of the viscosity modifier include casein and 
carboxymethylcellulose. The viscosity modifier is added to the ink composition in an 
amount of 0.1 to 5.0 parts by weight based on 100 parts by weight of the ink 
composition. 

The surfactant acts to stabilize the jetting performance of the ink from a nozzle by 
25 adjusting the surface tension of the ink composition. An anionic or a non-ionic 
surfactant may be used. 

Examples of the anionic surfactant include an alkylcarboxylic acid salt of 1-1,000 
carbon atoms and preferably 10-200 carbon atoms, an alcohol sulfonic acid ester salt of 
1-1,000 carbon atoms and preferably 10-200 carbon atoms, an alkylsulfonic acid salt of 
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1-1,000 carbon atoms and preferably 10-200 carbon atoms, an alkylbenzenesulfonic 
acid salt of 1-1,000 carbon atoms and preferably 10-200 carbon atoms and a mixture 
thereof. Examples of the non-ionic surfactant include polyoxyethylene alkyl ether 
wherein the alkyl moiety has 1-1,000 carbon atoms and preferably 10-200 carbon atoms, 
5 polyoxyethylene alkyl phenyl ether wherein the alkyl moiety has 1-1,000 carbon atoms 
and preferably 10-200 carbon atoms, polyoxyethylene secondary alcohol ether, 
polyoxyethylene-oxypropylene blockcopolymer, polyglycerine fatty acid ester, sorbitan 
fatty acid ester, and a mixture thereof. The surfactant is added to the ink composition 
in an amount of 0.1 to 5 parts by weight based on 100 parts by weight of the ink 
10 composition. 

The wetting agent is used to prevent clogging of a nozzle. Examples of the 
wetting agent include polyhydric alcohol such as glycerine, ethylene glycol, diethylene 
glycol, triethylene glycol, propylene glycol, dipropylene glycol, hexylene glycol, 
1,3-butanediol, 1 ,4-butanediol, 1 ,5-pentanediol, 2-buten-1,4-diol, 

15 2-methyl-2-pentanediol and a mixture thereof. The wetting agent is added to the ink 
composition in an amount of 5 to 40 parts by weight based on 100 parts by weight of the 
ink composition. 

The ink composition of the present invention can be prepared using the 
components as mentioned the above as the following procedure. 
20 First, a water-soluble, antimicrobial active polymer, a colorant, a dispersing agent, 

a viscosity modifier and a surfactant are mixed while stirring in an aqueous medium to 
obtain a homogeneous mixture. Then, the mixture is filtered through a filter of a pore 

size of 0.45 to 1 .0 ujti to prepare the ink composition of the present invention. 

Hereinafter, the present invention will be described with reference to the following 
25 examples and experiments but is not limited thereto. 
Example 1 

300 ml of dimethylsulfoxide (DMSO, Junsei Co.) as a solvent was poured into a 
rounded bottom flask. 22 g of 3-aminoproply triethoxysilane (Aldrich Co.) and 16 g of 
adipic acid (Aldrich) were added to the flask and mixed. The flask was then heated at 



120°C under a nitrogen atmosphere for 8 hours. Then, 43 g of polyvinylalcohol of 
degree of polymerization of 300-500 (PVA, average Mw: 13,000-23,000, Aldrich) was 
added and heated at 80°C. Then, the DMSO was added until the PVA was completely 

dissolved. When the PVA was completely dissolved, the mixture was heated at 110°C 

5 under a nitrogen atmosphere for 6 hours. The resultant mixture was cooled to room 
temperature, precipitated in excess methanol, and filtered. The filtrate was dried to 
yield a 35 g of a water-soluble, antimicrobial active polymer. 



Example 2 

10 A water-soluble, antimicrobial active polymer was prepared in the same manner 

as in Example 1 except for using 16 g of phthalic anhydride (Aldrich) instead of adipic 
acid. The water-soluble, antimicrobial active polymer yielded 33 g. 

Example 3 

15 A water-soluble, antimicrobial active polymer was prepared in the same manner 

as in Example 1 except for using 22 g of [3-(2-aminoethyl)aminopropyl]trimethoxysilane 
(Aldrich) instead of 3-aminopropyltriethoxysilane. The water-soluble, antimicrobial 
active polymer yielded 31 g. 



20 Example 4 

A water-soluble, antimicrobial active polymer was prepared in the same manner 
as in Example 3 except for using 16 g of phthalic anhydride instead of adipic acid. The 
water-soluble, antimicrobial active polymer yielded 32 g. 



25 Example 5 

Component Content 

C. I. Direct Black 168 4.0 g 

Water 78 g 
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Isopropylalcohol 3 g 

Water-soluble, antimicrobial active polymer of Example 1 4.0 g 
All the components were mixed and thoroughly stirred in a mechanical agitator 
for 30 minutes or more to obtain a homogeneous mixture. The resultant mixture was 

5 filtered through a filter with a pore size of 0.45 [im to obtain a desired ink composition. 



Example 6 

An ink composition was prepared in the same manner as in Example 5 except for 
using C. I. Pigment Red 177 instead of C. I. Direct Black 168 and a filter with a pore size 

10 of 1.0 [im instead of 0.45 |im. 



Example 7 

An ink composition was prepared in the same manner as in Example 5 except for 
using C. I. Direct Black 51 instead of C. I. Direct Black 168. 

15 

Comparative example 1 

An ink composition was prepared in the same manner as in Example 5 except for 
using polyvinylalcohol of degree of polymerization of 300-500 (PVA, Aldrich) instead of 
the water-soluble, antimicrobial active polymer of Example 1 . 

20 

Comparative example 2 

An ink composition was prepared in the same manner as in Example 6 except for 
using polyvinylalcohol of degree of polymerization of 300-500 (PVA, Aldrich) instead of 
the water-soluble, antimicrobial active polymer of Example 1. 
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Comparative example 3 

An ink composition was prepared in the same manner as in Example 7 except for 
using polyvinylalcohol of degree of polymerization of 300-500 (PVA, Aldrich) instead of 
the water-soluble, antimicrobial active polymer of Example 1 . 

Properties of ink compositions of Examples 5-7 and Comparative examples 1-3 
were measured according to the following method. 
Experiment 1 

100 ml of each ink composition of Examples 5-7 and Comparative examples 1-3 
was placed in a thermostable glass bottle, sealed, and deposited in a 60°C thermostatic 

bath. After two months, the presence of a precipitate was observed and the results are 
presented in Table 1 below. 



Table 1 



Example 5 


Example 6 


Example 7 Comparative 1 


Comparative 2 Comparative 3 


Storage stability O 


O 


0 


X 



Comparative : Comparative example 

O : no precipitates, A : fine precipitates, X: coarse precipitates 



Experiment 2 

TA98 was added to each ink composition of Examples 5-7 and Comparative 
examples 1-3 and kept in a dark room at 37°C for 48 hours. The number of colonies 

was calculated and the results are presented in Table 2 below. 

Table 2 

Example 5 Example 6 Example 7 Comparative 1 Comparative 2 Comparative 3 
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Number of 

colonies 78 83 81 356 372 395 

Comparative : Comparative example 

[Effect of the Invention] 

As apparent from the above description, unlike a conventional antimicrobial 
agent with strong toxicity and poor ink miscibility being separately added to ink 

5 compositions, the antimicrobial active polymer of the present invention is prepared by 
coupling an antimicrobial active compound to a branch of a conventional polymer used 
as a wetting agent or the like. As a result, the antimicrobial active polymer of the 
present invention provides excellent antimicrobial effect without affecting the properties 
of ink compositions comprising the polymer, in particular, extended storage stability. In 

10 particular, because the antimicrobial active polymer has a lowered toxicity due to the 
coupling, droplets of ink compositions do not irritate the human skin. In addition, a 
printed picture also exhibits an antimicrobial effect for an extended duration. 
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What is claimed is: 

1 . A water-soluble, antimicrobial active polymer represented by the formula 



1: 

ch 2 — ch4-^ch 2 -ch4— 

" I U I J m 

OH 0 
I 

(1) 

wherein: 

n and m are the number of repeated units, n is 0.7-0.95 and m is 0.05-0.3 
provided that n+m=1 ; and 

Ri is a silane derivative represented by the formula 2: 

O O OR 4 



H 

C— R,— C— N — R,— Si — OR, 



** (2) 

10 wherein: 

R 2 is alkyl of 1-30 carbon atoms, heteroalkyl of 1-30 carbon atoms, aryl of 6-20 
carbon atoms, arylalkyl of 6-20 carbon atoms, heteroaryl of 6-30 carbon atoms, or 
heteroarylalkyl of 6-30 carbon atoms, each of which is unsubstituted or substituted with 
halogen, hydroxyl, nitro, cyano, amino, amidino, hydrazine, hydrazone, carboxylic acid 

15 or a salt thereof, sulfonic acid or a salt thereof, phosphoric acid or a salt thereof, alkyl of 
1-20 carbon atoms, alkenyl, alkynyl, heteroalkyl of 2-20 carbon atoms, aryl of 6-20 
carbon atoms, arylalkyl of 6-30 carbon atoms, heteroaryl of 6-30 carbon atoms, or 
heteroarylalkyl of 6-30 carbon atoms; 

R3 is alkyl of 1-12 carbon atoms, alkenyl or alkynyl of 1-12 carbon atom, or 

20 heteroalkyl of 1-12 carbon atoms, each of which is unsubstituted or substituted with 
halogen, hydroxyl, nitro, cyano, amino, amidino, hydrazine, hydrazone, carboxylic acid 
or a salt thereof, sulfonic acid or a salt thereof, phosphoric acid or a salt thereof, alkyl of 



16 



1-20 carbon atoms, alkenyl, alkynyl, heteroalkyl of 1-20 carbon atoms, aryl of 6-20 
carbon atoms, arylalkyl of 6-30 carbon atoms, heteroaryl of 6-30 carbon atoms, or 
heteroarylalkyl of 6-30 carbon atoms; 

R 4 and R 5 are independently hydrogen, or alkyl of 1-5 carbon atoms; and 

R6 is hydrogen, hydroxyl, or alkoxyl of 1-5 carbon atoms. 

2. The water-soluble, antimicrobial active polymer according to claim 1, 
wherein the silane derivative of the formula 2 is a compound represented by the formula 

3: 

O O OC 2 H 5 

II II H I 

C — CH 2 CH 2 CH 2 CH 2 — C — N — CH 2 CH 2 CH 2 — Si — OC 2 H 5 



OC 2 H 5 

3. The water-soluble, antimicrobial active polymer according to claim 1, 
wherein the silane derivative of the formula 2 is a compound represented by the formula 
4: 

O O OC 2 H 5 

II II H I 

C /C — N — CH 2 CH 2 CH 2 — Si — OC 2 H 5 




OC 2 H 5 

(4) 



4. The water-soluble, antimicrobial active polymer according to claim 1, 
wherein the silane derivative of the formula 2 is a compound represented by the formula 

5: 

O O NHC 2 H 5 OCH 3 

II II H I I 

C — CH 2 CH 2 CH 2 CH 2 — C — N — CH 2 CHCH 2 Si OCH 3 

OCH3 (5) 
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10 



5. The water-soluble, antimicrobial active polymer according to claim 1, 
wherein the silane derivative of the formula 2 is a compound represented by the formula 

6: 

O O NHC 2 H 5 OCH 3 

II II H I I 

C X — N — CH 2 CHCH 2 Si — OCH 3 

f\ 0CH 3 



(6) 



6. An ink composition comprising: 

a water-soluble, antimicrobial active polymer according to any one of claims 1-5; 

a colorant; and 

an aqueous medium. 

7. The ink composition according to claim 6, wherein the water-soluble, 
antimicrobial active polymer is added to the ink composition in an amount of 1 to 10 
parts by weight based on 100 parts by weight of the ink composition. 



15 8. The ink composition according to claim 6, wherein the aqueous medium is 

water alone or water in combination with one or more organic solvents. 

9. The ink composition according to claim 8, wherein the organic solvent is 
selected from the group consisting of alcohol such as methyl alcohol, ethyl alcohol, 

20 n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol, t-butyl alcohol, 
and isobutyl alcohol; ketones such as acetone, methylethyl ketone, and diacetone 
alcohol; ester such as ethyl acetate and ethyl lactate; polyhydric alcohol such as 
ethyleneglycol, diethyleneglycol, triethyleneglycol, propyleneglycol, butyleneglycol, 
1 ,4-butanediol, 1 ,2,4-butanetriol, 1,5-pentanediol, 1 ,2,6-hexanetriol, hexyleneglycol, 

25 glycerol, glycerol ethoxylate, and trimethylolpropane ethoxylate; lower alkyl ether such 
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as ethyleneglycol monomethyl ether, ethyleneglycol monoethyl ether, diethyleneglycol 
methyl ether, diethyleneglycol ethyl ether, triethyleneglycol monomethyl ether, and 
triethyleneglycol monoethyl ether; nitrogen-containing compound such as 2-pyrrolidone 
and N-methyl-2-pyrrolidone; and sulfur-containing compound such as dimethyl sulfoxide, 
5 tetramethylenesulfone and thioglycol. 

10. The ink composition according to claim 6, further comprising a viscosity 
modifier, a surfactant, a storage stabilizer and a wetting agent. 
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